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(57) Abstract: 



less tube 9 placef in a cavirvT S ° Ur " « Strode! 
microvave generator J . Y 6XC1Ced b ? mean s of a 

the polarized stationary electric £ .T^" 3 in orie ^ 
amplitude parallel to thesis J ^ E ° £ c ^stant 
" overdimensioning the ca^tj so £ ac d " cha ^ *»b. 5, and 

IMPLEMENTING THIS PROCESS 

I>» Present invention concerns a process and , „ • * 

intense light rldUti . * f ° r Spacing 

S ht ra dl . tl on ln tha uUravioUt ^ 

the tre. ra .nt of Industrial produce coated w lth . Uyer , . ' 

^ or els. for J ' " " ^ ^™ 

— . — ce tr.al " " ^ """ " '"^ 

treatments, photochemical reactions, etc 

.~ ::::: *- - - •■ — - — — . 
• .; :: r~ - — - — - - 

to obtain completely ho, " P ° SSible 

pxeteiy homogeneous ultraviolet „«««,«.• 

^ce area for the an 7 • " ^ * Sufficie »t sur- 

" the a PP^cations in question. 

. -iiir ^ ~* - ■ - ° £ * - — — — 

-et ra, ; "~ ~" * ** - — » £ an ultra- 

Clon 15 achieved thanks to a m.v * 

«»t a„p litude , senerjced " .Uctrlo «eld or con- 

-area e lo » E , predetermined ^ ^ ^ 
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whereby this field is produced iW 

uced from a suitable microwave source coupled to a 
cavity or chamber adapted for t-Mc • 

for thi. purpose, inside which the tube is located 

™ « o^r to obtain a homogeneous emission , f 
sufficient dimension inside the tube ^ • 

, v tUbS ' a " d ln P*"icular along the entire 

length of the tube, which may be as much M 9n 

flux obtained hits the d 

whose relative movement by movin, „ 

by nov ln g the product creates a continuous and regular 
treatment over the entire surface of rhi i 

,« .„ ° f rhlS latCer ' the •l«»ie field must be 

7 Vlth ^ *** * - — - -uce the retired di, 

charge and maintain it. 

0... HU*. 3, 872 .3 19 an , „. 4 , 042i850 in ^ _ ^ Fusions 

7 c "~ llw - — - - w . „ lth „ electrodeUa 

tube excited by hyperfraquency 

tens of - „ ^"tion, lB particular becwee* 1 and several 

tens of gigahertz, and preferable .„ i 

, . „ P^ferably equal to 2,*50 MH2 , the standard frequency 

in industrial microwave applications. 

These patents describe i n detail t*. u - , 
th „ t3U PhySLCal theor y -hich makes possible 

the production of ultraviolet radiation under the effect of , 
of constant amplitude. in vh ich the el " 
— - in the sealed tube 0 d """" ^ ^ ^ ^ ^ 

-ertheless, an essential characteristic of the prior art thus repre- 

si sts in lively using . ^ _ ^ . 

~* Panting an y stationer, wave w hieh might result from a resonance 
Phenomenon „ the propagation of the electron*^ 

itv cmr „- • electromagnetic wave coupled to the cav- 

ity contai nlng this b 

fact, m,the case of such resonance with a sue 
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:ir;; ~- *■ *■ - - — - - ~ 

created, it is evident that rh* n u 

that the l lghl: energy Qf che ultravi 

duced Wi H mainly be emitted to the ri E ht of tH 

f . . . thS right of che are " where the electric 

rield as maximum,, thus at , 

: :r..: ~ r - - - - •• • — — - 

• 6 116X1 ailtin0de ' * nd »o on. The ultraviolet 
radiation emitted will therefor, k " 1w 
, Th , ef ° re ^ —««*Uy -riable aiong the tube 

length, and will not permit a h™. 

To avoid such a resonance a. v 

— *. - C T ~ ~* 

- — a„ £ _ uy used , eoupW j » 

g * ^ ln P arti ^lar to a rapid rise to 
temperature and to t-v* Co 

I — ° £ * w — — - ««, ^ 

-Let radiation must be v?rv e ^ 

- J d " Bcrolled ' B — ° f tha — - - 

«- — in " MMnSi °" *" ** - - «— 
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reduced, thereby l iaiting che 

i» erea - . r ° m Che tube a * d noticeably 

increasing its useful life. 

On the other hand, other drawbacks persist- i„ f acr A 

n„.«. . . n facc> these systems are 
limited in si2e and in power 

- -e cont.ln.o in , ' * e * ~*» - « 

oy th. t ! bUC6d al0 " e ^ CM1 " ^ ° f «*. 

°y th. t w . llos „v. created , „ ith d . finlte ioss 

coupling of th. „ic roIw . en.rrv , u ' ** 

«.Hy to th. tub. is sont.tliB.s difficult to . Mure 

- 7 * — - • — oi.o«io 

ls Known, moreover, thar in 

r. that ui oth.r know ™bodl™ n „ with . rMMm . 
struttur., th. prop. gacion of „ r " 0Mnt 
M» 2 slottro.asn.tlc wave, in p . rtIculat „ 

«... „ ettoo *" tect.osux^ 

:: :z::z:;t im is — - ~ - — - - - - 

°aes, regions of maximum field where eb* • 

-utio n „ iu t . rt . mo .t !„„„, Itl th " " 

P~« l s ait.ct.a In . « ""^ *" el ' Ct "< "~ " 

sides of the guide and rv- * s 

parallei " i " swt sia "- »» »-* i. 

this «... the ulrraviolet radtaUon 
emitted over a 1*m*vu ^ 

0, «... Of . ■ °" ly — ' " ith ' " — • « — — 

Finally, F rench ^ No j( 

- 1 - 0 . isfi^, m the name of 
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- Center , r SCITO R _ cii) disci _ ■ 

device for the direct microwave . 

usln . trSatment ° f Sh6 « P"*«t.. ^ich consist in 

using microwave applicators in the form n f , 

the form of elongated resonant cavities wher* 

— — n u .ch,v.d uith . _ o£ _ - ; 

m particular with a r »«t«„ i 

a rect ^ngular cross section where vh a a- 

' ttere che dimension of this 
cross section parallel to the electric field , „, 

.ode « jUSt6d t0 a ?P roach <*• TE012 

n>ode resonance conditions, and has for «m 

M for this purpose a dimension at least 
greater than double the other side of 

r Slde of che same cross section. 

According to the information of this f—i, 

compared t Par6Ilt * We thus lea ™ <*at 

compared to a standard guide m», = 

perpend- , ««.n*uUr cross section, vher(! ^ 

perpendicular to the di«r*^- ^ 

the directs of the electric field is close Cq 

^e side which is parallel is 4 3 cn -0 8.6 cm and 

much h- 1, W£ ^ ChiS latCer d ^ion a 

much higher value vM^-k v 

^ ^ 8 «* 10 «. and preferably 

It has since been found that this same « - 

4,116 dlmensl ^ «n be increased u P to 20 or 

even 25 cm, without alterine the r 

~ in ,u.srion. " ^™ * - — - - 

a. o bje « of , s pr ._ iOT . ntl . oii u , 

Implementing the above tD . c ,„ . h ' by 

*P«cif scions, avoids the actions of trsv 

•u above, making lt possible, for a eiven 
energy applied to the cavity en*.- ■ v 

hieher """ming the eleccrodeless tube, to supply , 

nigher-powered ultraviolet radi.r* . 

radiation u Sl „ 5 stationary waves in a resonant 
structure in accordance vith th- • 

—ructions of the above-mentioned French 

~Uy -el " ° f ^ - * " — - ~- 



6 



10088464.031802 

2 hyper£r ~ fuia - - — — . - u .« ICI , M , ; hu . 

™nin g the reeonance ft „ usney in . ^ ~ — f " 

" Vlty r «« lv i«S A. tube ad p roduees 
overall s » ore reliable l... >. Ptodueea 

i"oie, leas cumbersome, and above all lea. «„„.„ . 
*« with the prior aolutiona • Ve <UVi " 

or thi pur ,oae, the p roe.ae . c „ r din. to the Invention, .in, an el.o- 
trodeless tube placed in « ej.ec- 
P Ced ln a CaV3 -ty excited by at least M * - 

wjr least one microwave eener*t-«^ 
and resonated at ^ generator 

con sists t aPPr0PriaC6 *° de ' " — d * - «« I. 

sts ln orlenting che - stationary electric field 

^ - - of the discharge cube Md . °~- 

- cavity so that ^ cubfi ^ 66 CUb - «" » o.e rdim6nsioning 

has xt , longitudinal dimension along a r« m ■ 
antinode of tha raode ex . 10115 * r «onance 

e excited in t h e cavity. 

The invention consists, in other wor<Jg 

et w °ras, of a new applicarirm „# -i. 
cess known by the above PPJ-ication of the pro- 

y above.aentxox.ed French paCen 

method consisting of ,« i 6 known 

flow of ! Ctr0dele " "** ~*» * and having a 

of a hyp erfrequency rad . at ^o^nt 

^ions on the ion t ^ " Mr "«- »» Co11 ^ 

radiati ° f ^ ^ " " e **' — - — of Ught 

—on, m patties in the * 

US6S » 0 ^-i^^an Ce structure so ch a?PllCatXOn • 

— 2*9 ru ^e, so that the tube evf e ^ P 

reaonence entinod. and ia thu s exclt6d ^ ^ * 

tnus exerted over its entire loneitudin.l „<» • 

"emitting - "anient inere.a. tn ch n "° n ' 

. ' ln ** 0V " a11 ""IT yield of the atruc- 

*. d-vie. rot iaple „ enci „ g ch , procMa u ^ 

" " MlS " ° f • «ao„.nt oevitv. at i.„t one ■ 

c J-east one microwave emitt«r -f«-j- 
Chis cavitv a m oa „. * emitter feeding mto 
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of che electric field component for *, 

ponent for the excited mode, whereby the cavitv i. 

overdimensioned so that s *i* 7 

said componenc has a regonance ^ ^ 

length of the tube. 

ana . reotaIleul3r ^ » P~ 

* AAow excitation of the TE012 

z.ro-ord.r direction of th. mode. 

^ — "» — — * *. «*. .t th. l r 
focus of the cavity exeir*,, v 

^ ™° 10 "* ° f *• hyperfreouency radia- 

According to another particular characteristic of the i - 
cavitv w ^eristic of the invention, the 

:::.:r: ; - - - •—■ - ■ - - 

xtraviolet radiation emitted by the tube *na r>„ 
hyperfreouency radiation. ^ t0 ^ 

Advantageously, the device %*• r»« - 
nxv ., h " ^ » lcrc ^ emitters of identical or 

very similar frequency, with th* 

^ frSqUenCieS ^ ^ *- the 
P nd ° f the resona ^ cavity, so that che 

cive . effects of ea ch emitter are addi- 

t 

vh.r.by th. tub. mount.d in . ' 

" V1Cy 3 UnSth ° £ " 20 cm. 

In still another variant A. 

nant, the microwave emitters can have a variable 
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Pewr and .xcit. th. remnant cavity bv ... , ■ 

" * * — « — - t rM ait oty excicaMon 

- -ntage.^ rtsorbed by . uatjr ^ 

Other characteristics of *■>,- 

Pr0C6SS Snd the davi ^ according to the 
invention w iU beoome & Co 

d€SCriPti ° n WhiCh f — - - 

Che attache. 7 " ^ ""^ - 

the attached drawings, in vhich: 

- Figure 1 is a schematic drawing of rh, * 

5 ' d6VlCe aCCOtdi ^ ^ the inven- 

— Figures 2 and 3 

«. Pers( , ectIV(! vievs of ^ re 

I" th, diagram In Figure 1, j i ndlc „., , ., 

Uy ch °" n " ■ -«*r nominal COBdltl0M _ . 

PUng means M th , iris „ ^ ' 7 " « ~ 

«. *i. latter contalns m el 
">! a pr.i.uria.d eas .„,, . v v contain- 

— - UlCw , lM „ I ^ ^ - *• — ~— an 

—*». ^ a Plane " ^ "*"" * ~* 
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Short Sid. of che cmcy a ^^^^ 

frequency in the c . viC y , lf . P °" lkl6 » *• 

resonance according r« e - 

ordlng to an appropriate „„c,, so that „ 

orlops along the lo ngituaiMl '"^ »"'— 

« «• « e„ c **• ' U ^ " M 

In the example illustrated in Fi«ir. ■> 

ln F1 6 ure 2, the resonant cavitv S cn ,^- • 
the tube 9 v, a * . iry fl containing 

-b. a pr lra .tic fora ^ . recta ^ ar secWo 

. corresponds to a reorder TE0U 
the electric field , , . Parallel ro the con.pon.nc 10 of 

— -sir. r, ^ : : ; ~ — - »■ - 

cavity 5 has an open face 23 i„ -v. «i 
of -hlch there is a f te . mesh M ^ . 

«*• » « pass chrou » , ""^ radl " i<,n f "» tt « 

>-o pass through along the arrows is .rf,v , . 

*. escape of the h . alteration but prevents 

Po the „yperfre q u.ncy radiation f™ the cavity, „„ere it thus 

remains confined. . 

The ultraviolet radinK 

-gth of the tune , ^ ~ * ^ 

along the length of the tube 9 A*n ■ 

««p « of the eM e site on a e ■ 

*ong the direct- , " " " ** ""^ ^ « * »«* 

■^ug une direction of the arrow 74 v 

allow a , 7 ^ aPPr ° Priate ««• (not shown) to 

allow a complete treatment of the enti,- * 

of ■ v SUrfaCe ' f ° r exara P le to dry a laver 

of ink v or vanish coating it . 7 

Figure 3 illustrates 

S anoch « variant of the cavity a <„ v - 
the form of a c h an> K 7 ' Whlch 1C is in 

-1 „ of t . " 1 WtUUy eUlP "" 1 — ■ - *~ 

- .«* . U preferahly Mds 0 f a materia! „ hl c h u ^ 
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:::: :r™ :;r: H ~ ch * - * * - — - 

i- -ution u co ""^ " " *•» *• - 

» cone.nt t .t.d ls posItioMd ^ ^ ^ 

confine of the w.,*, . * * "" h " to 

*. IW**, ration but escape of the ul o 

'■y, « in ,h. preceding txmpU . 

. tentce of r , ai . tloo ls obt . iMd ^ ^ 
»d.r tmilteiam . "«ed to the 

i» ct th«n t„. , ftu «*.»*.l«.«„ ta ^ 1 ^ 

cost than the solution taoun t ^ . _ 

»t«™„ requiring , greatly reduced 

— that the Mention is Me ' „ « «« »• 

P«ees .U the • ^ Pl " but eno OT . 

- ™ s „ ItM n the eoope of the M „ of the art 
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